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(54) PRODUCTION OF FOOD AND DRINK CONTAINING BACTERIA OF GENUS 
BIFIDOBACTERIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for the economical production of a food or 
drink such as fermented milk and yogurt containing bacteria of the genus Bifidobacterium and 
having high survival ratio of the bacteria in the product. 

SOLUTION: The objective process for the production of a food or drink containing bacteria of 
the genus Bifidobacterium is characterized by the introduction of a step to decrease the 
proliferation speed of the bacteria during the cultivation of the bacteria without stopping the 
metabolism of the bacteria. 
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[Claim(s)] 

[Claim 1] The manufacture approach of the Bifidobacterium bacteria content eating-and-drinking article 
characterized by introducing the process at which a proliferation rate is reduced, without stopping the 
metabolic turnover of these bacteria in the middle of culture of the Bifidobacterium bacteria. 
[Claim 2] The process at which a proliferation rate is reduced, without stopping the metabolic turnover 
of the Bifidobacterium bacteria is following (a) - (d). 

(a) The manufacture approach according to claim 1 which is 1 chosen from the process to which pH of 
the process (d) culture medium to which the osmotic pressure of the process (c) culture medium to 
which the temperature of the process (b) culture medium to which the amount of dissolved oxygen in 
culture medium is made to increase is changed is changed is changed, or 2 or more. 
[Claim 3] The process at which a proliferation rate is reduced, without stopping the metabolic turnover 
of the Bifidobacterium bacteria is following (a) - (d). 

(a) It is 3 ppm about the amount of dissolved oxygen in the middle of culture. Or the manufacture 
approach according to claim 1 which is 1 chosen from the process to which pH of the process (d) culture 
medium which carries out 150-800mOsm change of the osmotic pressure of the original culture 
temperature to the 3 - process (c) culture medium changed 14 degrees C for the temperature the 
process (b) culture medium made to increase even to a saturation state from the original osmotic 
pressure is changed from the original pH 0.3-3 times, or 2 or more. 

[Claim 4] The eating-and-drinking article containing the Bifidobacterium bacteria obtained by the 
approach according to claim 1 , 2, or 3 . 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Bifidobacterium bacteria content eating-and- 
drinking article obtained by the manufacture approach of the eating-and-drinking article with which the 
survivability of the Bifidobacterium bacteria which have the outstanding bioactive has been improved, 
and this approach. 
[0002] 

[Description of the Prior Art] The Bifidobacterium bacteria are bacteria with which it grows up to 
peopled large intestine mostly, and the ready intestines effectiveness and the depressor effect of a 
disease germ are accepted. For this reason, it is used for many ingesta, such as fermented milk and solid 
yogurt. 

[0003] However, since the Bifidobacterium bacteria are generally weak to oxygen or low pH, they are 
difficult to maintain the number of micro organisms after commercial production. For example, if the 
container of permeability is filled up with the ingesta containing the Bifidobacterium bacteria, the 
number of microorganism will decrease in response to the effect of oxygen at the time of product 
^ l ' v pfe^nf&tion. Moreover, in the product of a low pH region like fermented milk, there is a problem that 
the number of microorganism of the Bifidobacterium bacteria will decrease during preservation. 
Furthermore, in case it produces commercially, in order to add syrup etc., there is also a problem of the 
reduction of number of microorganism by osmotic pressure and reduction of the number of 
microorganism by temperature. Thus, when number of microorganism decreases after producing 
commercially to fermented milk etc., the physiological function of the Bifidobacterium bacteria, such as 
fermented milk, will decline. For this reason, the number-of-microorganism maintenance at the time of 
product preservation has been an important technical problem, the paper pack which usually vapor- 
deposited aluminum, glassware, etc. are used as a container material, and the attempt which maintains 
the inside of a container at an anaerobic condition is made. However, as for ****, ** does not have the 
effect of the oxygen at the time of restoration of a container. 

[0004] Moreover, on the other hand, the method of improving the survivability of the Bifidobacterium 
bacteria is proposed. For example, the survivability improvement approach of the Bifidobacterium 
bacteria which add fermented milk 1L per 0.2-1.0 mols of sorbitols is indicated by JP,57-4291,B. 
Moreover, the approach of adding erythritol as a survivability improvement agent is indicated by JP,6- 
253734,A. 

[0005] However, addition of such a survivability improvement agent of the Bifidobacterium bacteria 
caused the rise of a manufacturing cost, and also the room of an improvement remains in the 
survivability improvement effect, and offer of a survivability remedy with more high practicality is 
called for. 

[0006] Furthermore, the inclination for natural flavor to be liked is strong and recent years require the 

manufacturing method which improves survivability without using an additive etc. 

[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention has a survival rate in 
the inside of products, such as fermented milk and yogurt, in offering the economical manufacturing 
method of the high Bifidobacterium bacteria content eating-and-drinking article. 
[0008] 

[Means for Solving the Problem] When adding the process at which a proliferation rate is reduced in the 
middle of culture of the Bifidobacterium bacteria, without stopping the metabolic turnover of these 
bacteria as a result of this invention person's inquiring wholeheartedly in view of this actual condition, 
header this invention was completed for a bacteria content eating-and-drinking article with a subsequent 
high survival rate being obtained. 

[0009] That is, the eating-and-drinking article containing these bacteria obtained by the manufacture 
approach of the Bifidobacterium bacteria content eating-and-drinking article characterized by this 
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invention introducing the process at which a proliferation rate is. reduced, without stopping the metabolic 
turnover of these bacteria in the middle of culture of the Bifidobacterium bacteria, and this manufacture 
approach is offered. 
[0010] 

[Embodiment of the Invention] In this invention, the process at which a proliferation rate is reduced, 
without stopping the metabolic turnover of the Bifidobacterium bacteria is a process to which various 
kinds of environmental factors in which the optimum conditions at the time of the Bifidobacterium 
bacterial culture have become settled, i.e., osmotic pressure, a culture medium pH, dissolved oxygen 
concentration, culture temperature, etc. are changed from the usual culture condition within limits which 
do not stop the metabolic turnover of a bacillus. Usually, since it was thought that the Bifidobacterium 
bacteria receive a trauma and the extinction is promoted if these environmental factors are worsened, the 
process which gives them intentionally was not applied at the time of manufacture of the 
Bifidobacterium bacteria content eating-and-drinking article. Although the usual culture condition 
incidentally changes with strains, generally it is about 30-39 degrees C in osmotic pressure 150 - 
900mOsm (milli OZUMO), pH 4.0-7.0, 0-2 ppm of dissolved oxygen concentration, and culture 
temperature. 

[00 j 1 ] However, by introducing such a process in the middle of culture, the survivability of the 
Bifidobacterium bacteria has been improved and this invention person found out that the survivability in 
the inside of the eating-and-drinking article containing especially this was good. 
[0012] The following are mentioned as a process at which a proliferation rate is reduced, without 
stopping the metabolic turnover of the Bifidobacterium bacteria. 

(a) the process to which pH of the process (d) culture medium to which the osmotic pressure of the 
process (c) culture medium to which the temperature of the process (b) culture medium to which the 
amount of dissolved oxygen in culture medium is made to increase is changed is changed is changed - 
these - at least one ~ two or more - put together - you may come out. In addition, the process which 
adds the matter which has surface activity operations, such as a bile solution, as other processes is 
mentioned. 

[0013] Although what is necessary is not to restrict the application stage of the above-mentioned 
process, but just to determine in consideration of the Bifidobacterium ****** number of microorganism 
and culture time amount, generally it is desirable to apply at the anaphase of culture and the stage when 
the cell mass concentration of the Bifidobacterium bacteria is especially set to 7x107 cfu/ml - 1.5x109 
cfu/about ml 1x107 cfu/ml - 1.5x109 cfu/ml. returning the changed environmental factor is for the 
activity of a bacillus to fall, when it is needed to the excessive additive for subsequent growth taking 
time amount or returning pH, temperature, etc., if number of microorganism applies this process in a 
1x107 cfu/ml [ about / less than ] phase, and a process and cultivates more than to 1.5x109 cfu/ml, since 
it is difficult . Moreover, if it is the above-mentioned range, suitable survivability can be obtained rather 
than it makes this process apply in the first half or the middle stage of culture. 

[0014] Furthermore, as for the reaction time of this process, considering as 1 hours or more is desirable, 
and it is more desirable to carry out for 2 hours or more. Since it is thought that the protein for 
corresponding to the given environmental variation etc. is guided at the time of application of this 
process and it is thought that this derived protein has contributed to the survivability improvement in a 
certain form, for attaining sufficient induction, it is desirable to take the above-mentioned reaction time. 
Here, in order not to stop the metabolic turnover of a bacillus, it is necessary to perform the above- 
mentioned process by within the limits with a temperature of 30 degrees C - 42 degrees C. Namely, in 
preparation with syrup liquid after the culture medium currently performed by the Bifidobacterium 
bacteria content eating-and-drinking article production process, such as conventional fermented milk, 
cools, and addition of an acid, even if the environmental variation by osmotic pressure difference and 
pH difference occurs, a halt or since it has delayed very much, protein etc. is not fully guided and, as for 
the outstanding survivability, a metabolic turnover is not obtained. The process at which a proliferation 
rate is reduced, without stopping the metabolic turnover of the bacillus in this invention is explained 
more to a detail. 
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[0015] (a) As a process to which the dissolved oxygen in the process culture medium to which the 
amount of dissolved oxygen in culture medium is made to increase is made to increase, the process 
which adds oxygen evolution (**), such as an oxygen permutation process; inorganic substance of the 
ambient atmosphere in a stirring process; shaking process; fermenter of a cultivation tank (fermenter), a 
microorganism, and oxygen, is mentioned. If these oxygen supply means etc. make the amount of 
dissolved oxygen in the middle of culture increase, all can be used for them, and if processing of about 2 
- 4 hours is performed about 4 hours before, especially the thing of a culture terminal point for which a 
high survivability improvement effect is acquired is possible for them. At this time, it is desirable the 
saturation oxygen density in 2 ppm - a culture medium and to maintain especially the dissolved oxygen 
concentration in a cultivation tank in the range of the saturation oxygen density in 3 ppm - a culture 
medium. 2 ppm It is because survivability improvement effect sufficient in the following is not acquired. 

[0016] (b) A process, an addition process of an exothermic agent, etc. which add culture medium or 
syrup liquid of the water held at the warm water to a cultivation tank or a cold-water circulation process; 
elevated temperature, a milk culture medium, and a microorganism etc. as a process to which the 
process culture temperature to which the temperature of culture medium is changed is changed are 
mentioned. Also in this case, if processing of about 2-4 hours is performed about 4 hours before, the 
- thing of a^ltwe terminal point for which a high survivability improvement effect is acquired is ^ s *^.«w.w^ 
possible, as for that culture temperature, it is desirable to change 3-12 degrees C from the original 
culture condition (for example, if it to be Bifidobacterium breve and Bifidobacterium bifidum 30-39 
degrees C), and the thing for which about 6-12 degrees C was changed especially and which back- 
maintain is desirable. The change of less than 3 degrees C of a survivability improvement effect may be 
a little inadequate, and also when a bacillus becomes extinct above 14 degrees C, it is for being certain. 
In addition, although it is more desirable as a temperature change to raise temperature, in order to 
prevent extinction of the Bifidobacterium bacteria, it is desirable to consider as 42 degrees C or less. 
[0017] (c) The mixed process of the process; warm water which is in the middle of culture and mixes the 
milk component of concentration process; Different which mixes syrup liquid with osmotic pressure 
higher than culture medium etc. to culture medium to culture medium as a process to which the osmotic 
pressure of the process culture medium to which the osmotic pressure of culture medium is changed is 
changed; inorganic or the mixed process of an organic acid is mentioned. In this case, although the 
osmotic pressure difference to change changes a little with original osmotic pressure, it is desirable to 
carry out 150-800mOsm change from the original culture condition (for it to be 600mOsm extent at 
about 20% of milk culture medium used as the usual culture medium), and the thing which was 
especially done for 200-400mOsm extent change and which maintain for back 2 hours or more is 
usually desirable. The change of less than 150 mOsms of a survivability improvement effect may be a 
little inadequate, and in 400 or more mOsms, also when a bacillus becomes extinct, it is for being 
certain. Moreover, since the production process top of an eating-and-drinking article is difficult for 
returning the changed osmotic pressure in many cases, as for this process, it is desirable to double with a 
culture terminal point and to apply suitably. In addition, although it is more desirable as osmotic- 
pressure change to raise osmotic pressure, since it is the same as that of (b), it is desirable to set the last 
osmotic pressure (or application back of a process) of a final product to 1000 or less mOsms. 
[001 8] (d) As a process to which pH of the process culture medium to which pH of culture medium is 
changed is changed, a mixed process with the culture medium of pH acid addition process; Different to 
the culture medium to the inside of culture medium or syrup liquid etc. is mentioned. Also in this case, if 
processing of about 2-4 hours is performed about 4 hours before, the thing of a culture terminal point 
for which a high survivability improvement effect is acquired is possible, as for the degree of that pH 
change, it is desirable to make it change from the original culture condition 0.3-3.0 times, and the thing 
which was made to change 0.5 to about 1 .5 especially and which back-maintain is desirable. Less than 
0.3 change of a survivability improvement effect may be a little insufficient, and or more in 3.0, also 
when a bacillus becomes extinct, it is for being certain. In addition, as pH change, it is more desirable to 
reduce pH and it is desirable to make the last (or application back of a process) pH of a product or less 
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into four to 5.5 like the above. Moreover, any are sufficient as inorganic acids, such as organic acids, 
such as a citric acid, a malic acid, a lactic acid, a succinic acid, an ascorbic acid, an acetic acid, and a 
pyruvic acid, a hydrochloric acid, and a sulfuric acid, etc., and the acid used by acid addition has a citric 
acid, a malic acid, and especially a desirable lactic acid from a flavor side. 
[0019] Each above-mentioned process can be easily introduced into a production process, and 
survivability can be improved by combining this with other approaches of arbitration as it is or. These 
processes may be used combining one sort or two sorts or more. 

[0020] On the other hand, the usual culture condition should just be used for culture processes other than 
the process which gives the above-mentioned factor. For example, about 0.05 to 5%, the oxygen density 
of culture medium performs 0-2 ppm (25 degrees C), and, as for osmotic pressure, 150 - 900mOsm and 
Initiation pH should just usually cultivate [ the cell mass concentration at the time of starter inoculation ] 
as 7.5-5.5. moreover, culture temperature should just cultivate as about 30 degrees C - 39 degrees C in 
accordance with the optimum temperature of each Bifidobacterium bacteria. Various culture-medium 
components may be suitably added in that case. 

[0021] Especially the class of possible Bifidobacterium bacteria of using for the approach of this 
invention is not what is limited. For example, Bifidobacterium breve (Bifidobacterium breve), 
Bifidobacterium longum (Bifidobacterium longum), Bifidobacterium bifidum (Bifidobacterium 
bifidum), Bifidobacterium ANIMARISU (Bifidobacterium animalis), Bifidobacterium ZUISU- . -* > 
(Bifidobacterium suis), Bifidobacterium in fan TISU (Bifidobacterium infantis), Bifidobacterium 
ADORESENTISU (Bifidobacterium adolescentis), etc. are mentioned. 

[0022] Especially, many are used for dairy products from before, data, such as safety, are accumulated, 
and since the improvement effect of survivability is also high, Bifidobacterium breve and 
Bifidobacterium longum are desirable. 

[0023] The culture medium of the Bifidobacterium bacteria obtained as mentioned above can be used as 
ingesta combining the sweetners of remaining as it is or others, fruit juice, perfume, a thickener, etc. 
Especially as the food gestalt, a drink or solid yogurt etc. which fermented a fermented milk product, 
i.e., cow's milk, goafs milk, etc. with lactic acid bacteria is desirable. Moreover, it is also possible to use 
it as the hard candy which blended the excipient etc. in addition to this, health food, drugs, etc. 
[0024] Moreover, as a Bifidobacterium bacteria eating-and-drinking article, when manufacturing a 
fermented milk product, lactic acid bacteria may be contained. Especially the lactic acid bacteria made 
to live together in a product are not limited. Lactobacillus KAZEI, Lactobacillus acid FIRUSU, 
Lactobacillus gasseri, Lactobacillus helveticus, The Lactobacillus planter ram, Lactobacillus 
DERUBURUKKII, Lactobacillus crispatus, the Lactobacillus fur mentum, Streptococcus group bacteria 
[, such as Lactobacillus group bacteria; Streptococcus thermophilus ], such as Lactobacillus reuteri and 
Lactobacillus ZEAE; An Enterococcus faecalis, All can be used suitably. Enterococcus bacteria [, such 
as enterococcus FENUMU, ]; - RAKUTOKOKKASU group bacteria, such as RAKUTOKOKKASU 
RAKUCHISU, - Especially, a point to Lactobacillus helveticus, RAKUTOKOKKASU RAKUCHISU, 
Lactobacillus gasseri, Streptococcus thermophilus, Lactobacillus KAZEI, and Lactobacillus acid 
FIRUSU, such as flavor and safety based on meal experience, are desirable. Moreover, it is also possible 
to use together with a microorganism different from these lactic acid bacteria, and to use. 
[0025] In case change of the class of dissolved oxygen of process to be used, i.e., the amount, 
temperature, osmotic pressure, or pH is chosen, it is desirable to choose in consideration of a product 
gestalt, a design, workability, etc. For example, when using for products, such as fermented milk of the 
plane type which does not add sugar etc., it is desirable to apply the process to which the amount of 
dissolved oxygen and temperature are changed from points, such as workability. 
[0026] Moreover, when adding a saccharide and manufacturing products, such as fermented milk of pH 
high type, the process to which osmotic pressure is changed is applied, and if the process of a fall of pH 
is used for a product with low pH, suitable survivability will be obtained simple. 
[0027] Furthermore, although whichever of a permeability container and an anaerobic container may be 
used at the time of preservation, it is more desirable to use an anaerobic container. 
[0028] 
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[Example] Next, although an example is given and this invention is explained in more detail, this 
invention is not restrained at all by these examples. 

[0029] The Bifidobacterium bacteria survivability improvement effect of the approach to which the 
amount of dissolved oxygen is made to increase by the approach below the survivability improvement 
effect by the approach to which the amount of example 1 dissolved oxygen is made to increase was 
examined. 

[0030] That is, the milk culture medium shown below was added to 3 liter-capacity KORUBEN, and 
4065 shares of Bifidobacterium breve YIT was inoculated into it 1%. After carrying out a cotton plug, it 
cultivated for 1 1 to 12 hours, and 34 degrees C of 1.0x1 09-/ml of culture medium were obtained. pH of 
this culture medium 5.7 and osmotic pressure -- 560mOsm(s) and the amount of dissolved oxygen - 
about 1 ppm it was . What continued culture for 4 hours while stirring by lOOrpm after that, and two 
kinds of culture medium which stopped stirring for further 2 hours and was cultivated after cultivating 
for 2 hours were produced, the place which measured the osmotic pressure and the amount of dissolved 
oxygen of culture medium after [ of an after / stirring initiation ] 120 minutes — about 590 mOsm(s) and 
7.5 ppm it was . In this way, all, the obtained culture medium was 1.5xl09-/ml, and pH was 5.3. To each 
cooled culture medium, the cold paratinose solution was added so that it might become the final 
concentration of 0.33 mols, and it sealed with the butyl plug so that a glass test tube might be filled up 
and-air couki no£¥e touched. Moreover, the product using the culture medium cultivated to h5x!09-/mJ * 
was similarly produced as contrast, without stirring during culture. Thus, the survival rate on 7, 14, and 
the 21st at the time of 10-degree-C preservation of the obtained product group was measured. A result is 
shown in Table 1 . 

[0031] (Milk medium composition) 

Whole milk powder 520g yeast extract 0.75g water Sterilization processing was carried out for 5 
seconds at 1 3 5 degrees C after 2 1 OOg* dissolution. 



[0032] 
Table 11 




1 BB 


7BB 


1 4Bi 


2 1 ei 


*i m 


100 


64.2 


39.3 


22.1 




100 


68.5 


52.5 


41.2 




100 


66.0 


40.3 


29.4 



[0033] The product which are in the middle of culture and manufactured by performing fixed period 
stirring showed survivability higher than the case of the product cultivated and manufactured by un- 
stirring so that clearly from this result. 

[0034] The Bifidobacterium bacteria survivability improvement effect of the approach of raising 
temperature by the approach below the survivability improvement effect by the approach of raising 
example 2 temperature was examined. 

[0035] That is, the milk culture medium same to 3L ** KORUBEN as an example 1 was added, and 
4065 shares of Bifidobacterium breve YIT was inoculated 1%. After carrying out a cotton plug, it 
cultivated for 1 1 to 12 hours, and 34 degrees C of 1.0x1 09-/ml of culture medium were obtained. pH of 
this culture medium was 5.7. After raising the temperature of this culture medium in each temperature of 
37 and 40 or 42 degrees C, and cultivating after the temperature up for 2 hours at the culture medium 
which continued culture for 4 hours, and 42 degrees C, temperature was lowered to 34 degrees C and the 
culture medium cultivated for further 2 hours was obtained. The number of microorganism of these 
culture medium was 1.59 cfu(s)/ml and pH5.3. To the cooled culture medium, the cold paratinose 
solution was added so that it might become the final concentration of 0.33 mols, and it sealed with the 
butyl plug so that a glass test tube might be filled up and air could not be touched. Moreover, the 
product using the culture medium cultivated to 3.0x1 09-/ml as contrast, without raising temperature 
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during culture was produced similarly. Thus, the survival rate on 7, 14, and the 21st at the time of 10- 
degree-C preservation of the obtained product group was measured. A result is shown in Table 2. 



[0036] 
[Table 21 




IBS 


7Bi 


1 4BS 


2 1 Bl 




100 


64.2 


39.3 


22.1 


ffi£±#(3 7X:) 


100 


65.6 


42.1 


25.0 


ffigJJ? (4 0*C) 


100 


75.0 


52.1 


38.0 


MSLkM (4 2t\ 4*ND 


100 


81.6 
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80.7 


68.2 
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[0037] Survivability fixed [ 34 degrees C ] the product which was in the middle of culture, and it was 
made to go up from 34 degrees C to 37 or 42 degrees C, and manufactured culture temperature and 
higher than the product cultivated and manufactured was shown so that clearly from this result, 
probes^ifig i^p^Mum - 37 "degrees C - the direction of 42 degrees C -- moreover, the processing time 
showed survivability with 4 hours higher than 2 hours. 

[0038] The Bifidobacterium bacteria survivability improvement effect of the approach of raising 
osmotic pressure by the approach below the survivability improvement effect by the approach of raising 
example 3 osmotic pressure was examined. 

[0039] That is, the milk culture medium same to 3L ** KORUBEN as an example 1 was added, and 
4065 shares of Bifidobacterium breve YIT was inoculated 1%. After carrying out a cotton plug, it 
cultivated for 11 to 1 2 hours, and 34 degrees C of 1 .0xl09-/ml of culture medium were obtained. 5.7 
and the osmotic pressure of pH of this culture medium were about 640 mOsm(s). After adding the 
paratinose solution (about 1300 mOsm(s)) warmed to this culture medium at 34 degrees C so that it may 
become the final concentration of 0.33 mols, culture was continued for 4 hours and 3.0xl09-/ml of 
culture medium was obtained. pH of this culture medium was 5.4 and osmotic pressure was about 950 
mOsm(s). The cooled culture medium was sealed with the butyl plug so that a glass test tube might be 
filled up and air could not be touched. Moreover, the product which added the cold paratinose solution 
to the culture medium cultivated to 3.0xl09-/ml as contrast, without adding a paratinose solution during 
culture was also produced. Thus, the survival rate on 7, 14, and the 21st at the time of 10-degree-C 
preservation of the obtained product group was measured. A result is shown in Table 3. 
[0040] 
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[0041] The product which it is in the middle of culture, the ** paratinose solution was added, and 
osmotic pressure was raised, and was manufactured so that clearly from this result showed survivability 
higher than the case of the product cultivated and manufactured, without raising osmotic pressure. 
[0042] The Bifidobacterium bacteria survivability improvement effect of the process to which pH of 
culture medium is changed by the approach below the survivability improvement effect by the approach 
of changing pH of example 4 culture medium was examined. That is, the downward same milk culture 
medium as an example 1 was added to 3 liter-capacity KORUBEN, and 4065 shares of Bifidobacterium 
breve YIT was inoculated 1%. After carrying out a cotton plug, it cultivated for 1 1 to 12 hours, and 34 
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degrees C of 1 .0xl09-/ml of culture medium were obtained. pH of this culture medium was 5.7. pH of 
culture medium was reduced to 4.4 and 5.4 using 2M malic-acid solution, and culture was continued at 
34 degrees C for 4 hours. Only the thing of pH4.4 also obtained the culture medium of culture 2 hours. 
All were 1.5xl09/ml of the culture medium of number of microorganism. After adding 2M sodium- 
hydroxide solution to each cooled culture medium and setting pH to 5.3, the cold paratinose solution 
was added so that it might become the final concentration of 0.33 mols, and it sealed with the butyl plug 
so that a glass test tube might be filled up and air could not be touched. Moreover, the product using the 
culture medium cultivated to 1.5xl09-/ml, without performing as contrast processing to which pH is 
changed was produced similarly. Thus, the survival rate on 7, 14, and the 21st at the time of 10-degree- 
C preservation of the obtained product group was measured. A result is shown in Table 4. 
[0043] 
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[0044] The product which pH was reduced in the middle of culture, and was manufactured showed 
survivability higher than contrast so that clearly from Table 4. pH after processing — 5.4 - the direction 
of 4.4 — moreover, the processing time showed survivability with 4 hours higher than 2 hours. 
[0045] The Bifidobacterium bacteria survivability improvement effect of the process which raises 
osmotic pressure by the approach below the survivability improvement effect by the process which 
raises example 5 osmotic pressure was examined. 

[0046] That is, the milk culture medium same to 3 liter-capacity KORUBEN as an example 1 was 
added, and 4065 shares of Bifidobacterium breve YIT was inoculated 1%. After carrying out a cotton 
plug, it cultivated for 1 1 to 12 hours, and 34 degrees C of 1.0x1 09-/ml of culture medium were obtained. 
5.7 and the osmotic pressure of pH of this culture medium were about 590 mOsm(s). After adding 1M 
paratinose solution warmed to this culture medium at 34 degrees C so that a difference with the osmotic 
pressure of a culture medium may become with 74,134,230,262,353mOsm(s), culture was continued for 
4 hours and 1 .5xl09-/ml of culture medium was obtained. pH of this culture medium was 5.3. After 
adding each 1M paratinose solution cooled to each cooled culture medium so that it may be set to 
0.33M, it sealed with the butyl plug so that a glass test tube might be filled up and air could not be 
touched. Moreover, the product which added the cold paratinose solution to the culture medium 
cultivated to 1.5xl09-/ml as contrast, without adding a paratinose solution during culture was also 
produced. Thus, the survival rate on 7, 14, and the 21st at the time of 1 0-degree-C preservation of the 
obtained product group was measured. A result is shown in Table 5. 
[0047] 
[Table 5] 
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[0048] When osmotic pressure difference exceeded 134 so that clearly from Table 5, survivability 
higher than contrast was shown. 

[0049] Except having used Bifidobacterium longum YIT4021 as survivability improvement effect strain 
by the approach to which the amount of example 6 dissolved oxygen is made to increase, it is the same 
conditions as an example 1, and the effect of the survivability on the amount of dissolved oxygen was 
considered. As a result^.thc? su^. f yabili{y improvement effect was similarly acquired for Bifidobacterium \ 
longum. 

[0050] With the application of various kinds of conditions, fermented milk was prepared on seven or 
less-example radical main culture conditions, and the survivability at the time of preservation was 
compared with them. 

(Basic condition) 420g of milk powder and I strike (Asahi Breweries, Ltd. make) 0.6g were dissolved in 
1700g of water, what sterilized for 3.5 seconds at 135 degrees C was poured distributively 2L to 3 liter- 
capacity KORUBEN, and it considered as the milk culture medium. Lactobacillus gasseri YIT0168 was 
inoculated into this milk culture medium for 4064 shares of Bifidobacterium breve YIT 0.1% 1%. After 
carrying out a cotton plug, it cultivated until the number of microorganism of Bifidobacterium breve 
was set to 1 .5x109 at 34 degrees C, and considered as culture medium. This culture medium is cooled at 
10 degrees C, and it mixes with 1M 4-degree C glucose solution 1L, and is 150kg/cm2 with a 
homogenization machine. It homogenized by the pressure and considered as fermented milk. In this 
way, the fermented milk (control) obtained and the sample possessing the following various conditions 
were prepared. 

Operation article 1 : Stirring was performed from 4 hours before culture termination for 2 hours, and 
during stirring, it maintained so that the dissolved oxygen of culture medium might be in a saturation 
state. 

Operation Article 2: The operation article 3 which maintained culture temperature at 42 degrees C from 
4 hours before culture termination to culture termination: Mixing with culture medium and 1M glucose 
solution was performed at 34 degrees C. 

Operation article 4: The number of microorganism of Bifidobacterium breve is 2x108. The citric acid 
was added by stages, after carrying out 1 .0 ****s of pH and maintaining it for 2 hours, it returned to the 
original pH with the sodium-hydroxide solution, and culture was continued. 

while stirring mixing with 1M glucose solution 4 hours before Operation Article 5:culture termination — 
42 degrees C - carrying out - up to culture termination - stirring — and 42 degrees C of constant 
temperature were continued. 

In this way, the obtained fermented milk was filled up with and sealed to the carboy, and standing 
preservation was carried out for 21 days at 10 degrees C. A result is shown in Table 6. 
[0051] 
[Table 6] 
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[0052] It turned out that the fermented milk which has the survivability excellent in providing the 
process at which a proliferation rate is reduced, without stopping the metabolic turnover of the 
Bifidobacterium bacteria can be manufactured the passage clear from Table 6. The survivability 
improvement effect at the time of applying this process even about 4 hours ago from the time of culture 
termination especially was excellent. Moreover, also after 21 -day preservation, most of color tone 
change, separation; precipitate, r etp.,^a^not seen, but, as for this article, good stability was shown. 
Furthermore, this article had the outstanding flavor which is satisfactory at all also in respect of organic 
functions. 

[0053] Example 8 520g of whole milk powder and I strike (Asahi Breweries, Ltd. make) 0.75g were 
dissolved in 2100g of water at manufacture 3 liter-capacity KORUBEN of fermented milk, and it 
sterilized for 5 seconds at 135 degrees C, and considered as the milk culture medium. Lactobacillus acid 
FIRUSU was inoculated into this milk culture medium for 4065 shares of Bifidobacterium breve YIT 
0.1% 1%. After carrying out a cotton plug, it cultivated for .1 1 to 12 hours, and 34 degrees C of 1.0x109- 
/ml of culture medium were obtained. Culture was continued for 4 hours, after adding 1M paratinose 
solution 0.84L warmed at 34 degrees C to this culture medium. 2.0x1 09-/ml of culture medium was 
obtained. What covered this culture medium over the homogeneity machine, and was homogenized was 
used as fermented milk. pH of this fermented milk was [ 5xl07/ml and the number of lactobacillus 
bifidus of 5.4 and the number of lactic acid bacteria ] lxl09-/ml. 
[0054] 

[Effect of the Invention] It becomes independently possible to improve the survivability of the 
Bifidobacterium bacteria and to heighten the physiology effectiveness at the time of intake, if it 
combines and introduces at the time of culture of the Bifidobacterium bacteria about the process at 
which a proliferation rate is reduced by this invention, without stopping the metabolic turnover of the 
Bifidobacterium bacteria. Moreover, the culture medium or culture obtained by this invention approach 
has good flavor, and can use it for the eating-and-drinking article of varieties. 
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7 B 9 


1 4 BS 


2 IBS 




100 


64.8 


40.0 


19.5 


PH4. 4. 2*R' 


100 


65.3 


49.0 


28.2 


PH4. 4. 4*H 


100 


75.1 


52.0 


38.0 


pH5. 4, -4 Dm 


100 


66.6 


50.7 


31.0 



[0 04 41*4******* SIC. ttStt+fcpH* 

"OVfe. «ai*OpH«i5. 4J:0'd4. 4<7)*^. ifc 30 
MPHW2BMJ: 04l«B«*a«i>«»t*L 
tz. 

[00 4 5]§Q6W5 

8BSE*±#S**I»C i 6£8H4&#$3I 

[0046] t%b*>s 3 U «y h/PSa/l^^fejiaW 

-^YIT4 0 6 5«*l%WLfc. »tt£LfcflL 

3 4X:, ll-12««Btt*U 1. OxlOVmlO 40 

z<rt$m<oM*5. 7ttzm&m 

5 9 0nDsBr*ofe. :^»3 4*CCWL^1 
M/^f-y--^?Sa«r««<08BiE*:<0S*«74. 13 
4. 230; 262. 3 5 3iOsBfc&**3fc*||DLfc 
flL 4«fBH««rll«L, 1. 5 x l o Vil^HHK 

&tfft,^««8fc»aLfc 1 M/^fy-Xli^^f 
JifcO. 3 3Mta:4J:3fcaaDLfctt, #7*S<OlS 



1.5X1 os/mitx^muzftmiz. » 

LT»fe*lfc«iBW«0 1 0"C«#«pM$«t4 7 , 14, 

[0047] 
*5] 





I Hi 


7 a§ 


.1 4HB 


2 IBB 


a* m 


100 


64.6 


40.0 


21.4 


7 4 


100 


59.1 


41.0 


21.2 


1 3 4 


100 


65.4 


42.4 


21.5 


2 3 0 


100 


64.6 


42.6 


2& 6 


2 6 2 


100 


67.4 


43.4 


35.3 


3 5 3 


100 


79.8 


57.9 


39.8 



[0048] «5*»4>i»&*«arJ:dfc. SSEH^l 3 

[0049] $mm6 

2 1 tfflv«fiUW»Ml fcEtSO#H*"C\ SPffKS 



1 1 

tz. 

[00 5 03 

(g*&#)ft?L4 2 0g*S-Xh (71ftt*-/Pa 
$i) 0. 6g£*l lOOglzmMl. 1 3 5 4 CT'3. 
5®mmmit:i>(7)t: 3 >J v V^-n}V^y[z2 
U ?L^Jfih Itz. zemzmz. t'7< Fa^tU^ 
A-7V-'<YIT4 0 6 4fc£l%. 7?h^f-;l/X 
■^-feUYITO 168*0. 1%£IIU:,&&U: 
tt, 3 4«CT"t'7 A U^A • 7V-*tf)«»# 

1.5X1 0 9 fc£l>£T-t&itU WHfebfc. £<P - 

«3t«* i oxttftau 4 -co i Mfite'^xm r * 

Lfcffl^U ^kfflTl SOkg/ctf 
tz. 

^4 2x:i,zmUz 

»3 : tgSat 1 M^n-X*Sfc<0«£fc 3 4 
x 1 0 8 <Offl§T'?X->mm\ll. pH£ 1 . 

t/4 2K;effl£tt«Lfc. 
z o iXftbhtzmmiZtfyAMlzlzm. «»u 1 

o*ct2 i umwmfitz. a«s*6fc:*^. 

[005 1] 
[216] 



(7) #§32 00 1-1 1 24 3 7 

1 2 

[00521 mfrt>Wt>i)>%b#*). 

y vj*m®com&w±z^iz®ffimmTZ'<t 
jwwirv^. *^ii2 1 Bfiwwrcfcfiwsc 

10 [0 05 3]jfCMM8 

3 V v h!l%?>l^>lZ±m&l5 2 0 g t h 
(r^bt'-;ua$!) 0. 75g**2l00sfcSJ* 

-t'7 ^.K^fy-W • I T4 0 6 5 

: n^^W^H^iVX ■ Tis K7 4 0 . 1 % 
IIUc. WttfcUfctt. 34*C. 1 1-1 2 BRUM 
U 1. 0xi0V«l^S*»£»fc. i^««fl[fc: 
3 4'Cl:»l^lMA-7fy-^M0. 84L$r^ 
DDLfcft. 4«pHiSit*«WL3t, 2. 0X10?/ml 

iOSrJBBLfc Lfc. ^<0»IHLc0pHtt5. 4. ?LSt^ 
«*5Xl;0Vik t'7 -f X*SWi 1 X 1 0 VnlT 

[0054] 

mbi>b<im*&ir<tXt'y < K^rU^AJgWa 

30 *m^z£^xmtitz%nmx& 





1 Bg 


7 Bg 


1 4 Hg 


2 IBS 




. 100 


60.6 


33.4 


19.1 




100 


67.3 


42.5 


30.2 




100 


76.3 


64.9 


42.2 




100 


75.5 


56.0 


38.3 


$tt£4 


100 


69.9 


52.4 


40.3 


$tt£5 


100 


85.2 


77.0 


64.1 



(8) 



^2 00 1-1 12437 



(72)WS& EM Kfr F*-A(##) 4B001 AC02 AGO AC31 AC50 AC99 

mmmmmiTBimm bco3bci4eco5 

4B018 LB07 LB08 LE04 LE05 MD28 

(72)»fl* USB ^ MD29 MD81 MD86 MD87 ME02 

tR^/^b^fl 4B065 AA21X BB15 BB16 BB24 

(72)JM1# T|£A BB29 BC01 BC02 BC03 BC14 

K«ffl»K«»r»lTBl*lW- BC50 BD07 BD12 BD36 CA42 



